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The development of the sugar industry has the potential and promising prospects for the price and 
the national sugar requirement is very high. However, the relationship between the sugarcane 
farmers with the sugar factory does not have a positive correlation yet. It was due to the lack of 
farmers' trust toward the sugar factory's yield arrangement which is done through difficult 
calculations to understand by them. To facilitate the farmers to know the sugar-content in sugar 
cane, then a system that can measure the levels of sugar-content in the sugarcane is made. This 
system adapts the way of an expert's thought in measuring the periodical yield sugarcane. This 
system is designed to help farmers to determine the yield of sugarcane with a more transparent 
calculation process. This system was developed with a forward chaining inference method. By 
using this system, farmers are expected to be able to determine the levels of sugar-content in their 
sugarcane with more accurate and transparent via the internet. 
Keywords: Sugar Cane, Forward Chaining, Yield Calculation 
1. INTRODUCTION 
The development of the sugar industry has the potential and promising prospect, but it does 
not have a reciprocal relationship or a positive correlation with the welfare of farmers yet. 
Sugarcane farmers are still covered by the lack of welfare, injustice, distrust, whereas the national 
sugar prices and the need are very high. Moreover, it goes without saying that the suspicion among 
sugarcane farmers with the sugar industry in determining the yield of sugarcane is still  a sensitive 
issue in society. Furthermore, there are still many problems of low yield and quality of sugarcane, 
greatly affect the mean average of crystal sugar per hectare. In addition, the plant efficiency is very 
low and some have extremely low, so it greatly affects the crystal sugar per hectare. The sugar yield 
is one of the indicators of the sugar industry quality. Many factors affect the high and the low yield 
quality, it can be from both on farm and off farm. So far, the yield is often being a problem that 
triggered the mutual distrust of businesses, particularly between farmers and sugar mills. The 
farming community‘s mindset that has been established for many years on distrust at determining 
the yield of sugarcane has been exacerbating the management of the sugar industry. It makes the 
government hesitant in setting the base price of both the farmer and the consumer level that is fair 
and balanced. Basically, the yield‘s quality is determined by the degree of farmers‘ achievement 
and Sugar Factory of Gunung Madu Palantation‘s achievement. [3] The farmer‘s achievement is 
reflected in the quality of their sugarcane, which is a value indicating the number of potential 
sugarcane that can be wrung out into sugar (sugar recoverable). Sugar Factory of Gunung Madu 
Palantation‘s achievement is a technical achievement  of efficiency shown by the magnitude 
Overall  Recovery  (OR), the percentage of sugar that can be wrung out on sugarcane. At this time, 
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the measurement does not yield separate Sugar Factory of Gunung Madu Palantation‘s 
accomplishments and achievements of farmers. Meanwhile, farmers‘ achievement is difficult to be 
distinguished between one to another. Despite the program of Sugarcane People Intensification has 
been implemented a system of incentives  for farmers to increase yield, namely by giving a larger 
portion for farmers who produce high yield, but these incentives have not been responded by 
farmers because the measurement of yield deemed has not included an individual achievements and 
inaccurate. 
1.1. Problem Formulation 
The formulation of the problem is as follows: 
a. The lack of information about sugarcane farmers' income obtained from sugarcane 
delivered to the sugar factory of Gunung Madu Palantation‘s. 
b. The Lack of information about the percentage of sugar that can be wrung out on 
sugarcane. 
1.2. Research Objectives 
The goals of this research are: 
a. Helping the farmers to know the amount number of sugarcane that can potentially be 
wrung out from the sugarcane submitted to Sugar Factory of Gunung Madu 
Palantation‘s. That number will determine how much the total income received by 
farmers. 
b. Helping Sugar Factory of Gunung Madu Palantation‘s to calculate the percentage of 
sugar that can be wrung out on sugarcane. 
1.3. Theoretical Review 
1.3.1. Expert System 
The term of expert systems (ES) is derived from the term knowledge-based expert system. 
An expert system is a system that uses human knowledge recorded in a computer to solve problems 
that usually require human expertise (Turban, 2005) [5]. Expert system is implemented  to support 
problem solving activities. It includes: decision making, knowledge fusing, designing, planning, 
forecasting, regulating, controlling, diagnosing, prescribing, explaining, advising and tutoring. In 
addition the expert system can also function as an intelligent assistant of an expert. Here are the 
differences between expert humans with expert systems (Turban, 2005) [5]: 
Table 1 the difference between Expert Humans with Expert System 
Feature Expert Human Expert System 
Morality Yes No 
Knowledge transfer Difficult Easy 
Deciding consistency Low High 
Service charge High Low 
Creativity High Low 
Adaptability High Low 
Knowledge scope Wide Narrow 
Knowledge type General and technical Technical 
Knowledge content Experience Symbol 
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1.3.2. Knowledge Representation 
Knowledge is the ability to form a mental model that describes the precise object and 
representing it in the action taken against an object (Martin, 1988). [2] The representation of 
knowledge is the method used to encode knowledge in a knowledge-based expert system. The 
representation is intended to capture the essential properties problems and make that information 
accessible to the problem-solving procedure. 
Decision Table 
Knowledge of the relationship can be represented in the decision table. In the decision table, 
knowledge compiled in a spreadsheet format using columns and rows. The table is divided into two 
parts. First, develop a list of attributes, and these attributes are detailed for each of all possible 
values. Then a list of conclusions developed. Finally, the combination of different attributes is 
adjusted towards the conclusion. Knowledge of the tables is collected in knowledge acquisition 
sessions. Once formed, the knowledge in the table can be used as input to another knowledge 
representation method. It is impossible to make inferences with only domain table except when the 
induction is used with rule [1]. 
Decision Trees 
The decision tree is connected to a table and popular in many places. The tree is composed 
of nodes and links that state the purpose of stating the decision. The main benefit is a decision tree 
can simplify the process of knowledge acquisition. The decision tree can be easily changed into 
regulation. Here is an example of a decision tree. [4] 
 
Figure 1: Decision Tree 
1.3.3. Inference Method in Expert Systems 
Inference method in an expert system is the part that provides a mechanism for the function 
of thinking and patterns of reasoning systems used by an expert. [1] 
x This method will analyze specific issues and will seek the best answers or 
conclusions. 
x This method will start tracking to match the rules in the knowledge base of facts that 
exist in the database. 
One of the Inference methods is Forward Chaining. Forward chaining is an approach of 
data- driven started from the information available or of the basic idea, then tries to draw 
conclusions. The way of forward chaining inference engine works: [2] 
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DATA RULE CONCLUSION  
 A = 1 IF A = 1 AND B = 2  
 B = 2 THEN C = 3 C = 3 
Example: IF Root crops damaged 
AND There are silkworm eggs in the grass THEN 
Esophageal armyworm pest 
2. DISCUSSION 
2.1. Analysis System Requirements 
The measurement system of sugar-content is still done manually. Farmers‘ confidence in 
this manual measurement results are still low. The measurement of sugarcane quality is carried out  
by measuring the Value of the First Wringing Sap (NN NPP). NN NPP measurement is carried out 
by taking samples from the sap in the first mill as well as the measurement of Brix and Pol. Figures 
obtained from the measurement results are put into a formula. To overcome these problems, the 
Government provides a solution to form a special team consisting of farmers or farmers who 
represent the so-called yield team. The measurement process of NN NPP must be followed or 
watched by yield team. But in practice, the yield team's performance is considered less maximum 
because the measurements use the complex formulas and methods while the team is less competent 
and less integrity. The yield team is considered unqualified to overcome these problems. Farmers‘ 
incentives remain low and the farmers tend to plant sugarcane, taking into consideration the weight 
of sugarcane regardless of its quality. It decreases the yield of the sugar factory. A very significant 
decrease in yield is one of the causes of the sugar industry in Indonesia is not competitive. 
Therefore, we need a system that can help measure NN NPP of the sugarcane. This system should 
be able to refer to a clear separation between Sugar Factory of Gunung Madu Palantation‘s 
accomplishment and farmers‘ achievement. 
2.2. Knowledge Representation 
After conducting the process of acquisition of knowledge, then it must be represented into a 
knowledge base that is subsequently collected, encoded organized and depicted in another draft 
form into a systematic form. According to knowledge can be represented in the form of simple and 
complex, depending on the problem. To perform knowledge representation in expert systems 
measurement of sugar-content in sugarcane is a decision table. Decision table contains the 
knowledge of knowledge acquisition sessions, after the formation of knowledge in the decision 
table can be used as input for other representation methods. It is assumed that for factors that affect 
glucose levels in sugarcane are V01-V15 for sugarcane varieties, C01-C10 for the category of 
sugarcane varieties, U01-U6 for the age of sugarcane at the time of cutting, J1-J7 for a number of 
rods money rolled, D01-D15 for sugarcane diameter, B001-B107 for the weight of milled sugarcane 
and P01-P111 for the length of sugarcane. The results of temporary yield is assumed by R001, 
R002, ..., R335. 
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Table 2 Table Decision on Stem Measuring Blood Sugar Cane 
2.3. Forward Chaining 
In this forward chaining, the user must determine the factors associated with the 
measurement of sugarcane varieties namely, the category of sugarcane, sugarcane age at the 
harvesting time, the number of stems that is used to predict the concentration of sugar, sugarcane 
stem diameter and length, as well as their weight. These factors are the component to answer a 
number of questions that will be provided by the system. The system will draw conclusions from 
the answers to questions such as the value of brix, pol, purity, the amount of sap per stem, the value 
of the yield factor, the value of indigo, and the value of temporary yield. Forward chaining process 
can be seen in Figure 2 below: 
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2.4. The Result of Yield Calculation 
The yield of sugarcane is determined not based on the calculation of the final result divided 
by the amount of sugarcane, but based on contemporary yield calculations (RS) with the formula:  
RS = FR x NN NPP 
FR = KNT x HPB total x PSHk x WR 
x RS is a temporary recovery in the amount based on the calculation result. 
x FR is a factor influenced by the magnitude of yield levels in sugarcane sap and the 
factory‘s technical efficiency of the plant. 
x NN NPP is the value of the first sap wringing, which is a measure of quality sap 
taken from the first mill, which is calculated based on the formula: 
NN NPP = Pool - 0.4 (Brix-Pol) 
x Where the Pool is the sugar content in the first sap wringing and Brix is the 
concentration of dissolved solids in the first sap wringing. 
x KNT is the sap content of sugarcane. 
x HPB total is the wringing efficiency of the sugar factory. 
x PSHK is the rate of loss / damage to the sugar mill. 
x WR is the level of central production efficiency in processing the sugar and the sap. 
In determining the yield, NN NPP is measured by taking samples from the first milling sap, 
and then Pol and Brix is measured to calculate NN NPP based on the above formula. 
Table 3 Data Measurement Cane Sugar Levels In Trunk 
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3. CONCLUSION 
Based on the description above, it can be concluded that: 
a. The process of calculating the yield of sugarcane includes several steps that must be 
considered, namely: knowledge acquisition, knowledge representation, preparation of 
databases, forward chaining method, and implementation. 
b. b. The use of forward chaining method that can measure sugar-content in sugarcane by 
displaying the temporary yield value of sugarcane. 
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